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Partial English Translation of JP 1964-18112A 

CLAIM 

1. A process for converting a halide represented 
by the following formula 

X(C n F 2 n)-CH 2 CH 2 Y 
(wherein X represents fluorine or CH 2 CH 2 Y, Y represents 
bromine or iodine, and n represents a number from 1 to about 
16) into an ester represented by the following formula 

Z (C n F 2n )CH 2 CH 2 0 2 CR 
(wherein Z represents fluorine or an RC0 2 CH 2 CH 2 - group and 
n is as specified above) , comprising heating the halide 
represented by the formula 

X(C n F 2n )CH 2 CH 2 Y 

together with an alkali metal carboxylate represented by the 
following formula 
M0 2 CR 

(wherein M represents an alkali metal, and RC0 2 represents 
a mono- or polycarboxylic organic acid residue bearing no 
nucleophilic substituents ) for 1 to 30 hours, under 
autogenous pressure, at a reaction temperature ranging from 
about 125 to 200 °C, in a monohydric alcohol solvent which 
has a dielectric constant at 25 °C of about 17.5 or less, to 
obtain from the reacted mixture the ester represented by the 
formula 

Z (C n F 2n )CH 2 CH 2 0 2 CR. 
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RfCH 2 CH 2 Y(Y = BrXtt I)<^»l^tt5 
'^Y'/fb^fc RfCH 2 CH 2 0 2 CR OlfciSfc^rf S^X-r 
>Hc6f b-f S *&Klfr6j 3 *vt v . 

xfb^ RfCH 2 CH 2 Y It^dA^L^So 

1££r*rr*o a**** ^ifiWO 1 ^3tli*f 5 
RfCH 2 CH 2 0 2 CR -r?$>* 0 Zi\m<0^* * vWto*=-7s 

*r & S 1 3 ** t & O -C fcft 5 JRStt&a 

ftOX*%9?<0@ffjO-~Oti RfCH 2 CH 2 Y 
t5'^^ V\ \M * Rf CH 2 CH 2 O a CR (Y = Br X\t I) O 



•efe^o MKiflJoifcKi ffl^Wft&s^x ^i.&o&lfc 
Hlci£L 

X(C n F 2n )-CH 2 CH 2 Y 

Z (C n F 2n ) CH 2 CH 2 O a CR CD«j£ & 

S^^T-/v|iicfefbtS|iT^{c^^tLt:i>5 CfH 
U xit&mxit CH 2 CH 2 Y -efc*K Yti**Xlitt* 
■C$,5, zfrftmxn RC0 2 CH 2 CH 2 --e&* ;RC0 2 — 

t)t^»), niii-i6x*$>s] ; wr&oxmu >-*¥v 

4m X(C n F 2n ) CH 2 CH 2 Y fc25£ UL»Tff>17-5 I 

•J teWLiifrli VWL%l M0 2 — CR t 125CJ-^200t; 
o5^^ic^x^U-^30K5FfggBiE^T^-c lip^-t* 
SiU^^^f^ Z(C n F 2n )CH 2 CH 2 0 2 CR 

^f xtc<gfb?*tSo atttt««fc^o*«iir s/^ 
ofMtttt* o y xf b% 

X(C n F 2n )_CH £ CH 2 Y(Y = Br JL\% I) 

?^-C^^^^ Z(C n F 2n ) CH 2 CH 2 0 2 CR ^f^C 
ttcfeSo ^nyy-fb* X(C n F 2n ) CH 2 CH 2 Y li, ffeo 
^»J03a7^^/PT/u+/u aoV yfb% C n F 2n+1 Y ^jyr 
C n F 2n+1 CH 2 Y tli^ *n«*««l«ilO#ffifcR-CK^v 
a V XfbTfC^ L "C ^- fin^X(C n F 2n )CH = CH 2: 

X(C n F 2n )CH 2 CH 2 Y 
l*ffiffi©'>oy VftT/M^W C n H 2n+J CH 2 CH 2 Y i 

f5L-C^t57X^ = '>^^t4^ ^fb'Kl 
X(C n F 2n )CH 2 CH 2 I tiRfDU-C^u^-f y 

X(C n F 2n )CH 2 _ = CH 2 ^^fifc-fSo WMWAWi 
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C„F 2n . t CH 2 I |*±JRKj&Lfrl». Z<om&\ZX*) % 

•Y vitm XCCnPan^HjCHjY £ T 'J * * .* 

25 1; iz R x #) 17. 5 iut o — ffi r jv a - \z. x fxh £ u\ 

Ingold. "Structure and Mechanism in Organic 
Chemistry", Cornell University Press. 1953, It- 
haca, N. Y., Chapter ffl , P 463 ^fft) 

ffiftfi* '^y/fl* X(C n F 2n )CH 2 CH 2 Y ^ 

ftmiatm&ftmmku&t+zitoTtftkvxt&ibx 

mtzv>mu*MikLte\*. XK.*ts&-r*m*nmt lx 
&m+zzti-im2®x&. Whttimmfo&ftizftx 

&ttx<&z>ii<o\zm&$tiz>z:tlzwtjox$>z> 0 

'^y/ibU X(C n F 2n ) CH 2 -CH 2 Y, 

M&oMik ii*iiS»^i25t;-W2oot;(c»-ci- : - 

^3 30 n#^^BJE^Ttc-C Jnjfcu BBL-CKJ5C«'&«I^& 
-^/u^HJR-f * £ t J: otfffctt^o "> »V v-fb^ 
X(C„F 2n ) CH 2 CH 2 Y \l 3 18 «©#*J&^&*W L 

4* b tt * & © mm®L*&m its * s n # 

CF 3 CH 2 CH 2 I 

£JF 3 (CF 2 ) 2 CH 2 CH 2 I 

CF 3 (CF 2 ) 3 CH 2 CH 2 I 

cf 3 (cf 2 ) 6 ch 2 ch 2 i 
cf 3 (cf 2 ) 6 ch 2 ch 2 i 
c:f 3 (cf 2 ),ch 2 ch 2 i 
<cf 3 (cf 2 ) 9 ch 2 ch 2 i 

CF 3 (CF 2 ) 1J CH 2 CH 2 I 
JCHjCHiCFaCFaCHjCHal 
ICH 2 CH 2 (CF 2 CF 2 ) 2 CH 2 CH 2 I 
IpHaCHaCC^CF^CHaCHal 



ICH 2 CH 2 (CF 2 CF 2 )<CH 2 CH 2 I 

ICH 2 CH 2 (CF 2 CF 2 ) 6 CH 2 CH 2 I 

ICH 2 CH 2 (CF 2 CF 2 ) fi CH 2 CH 2 I 

CF 3 CH 2 CH 2 Br 

CF 3 (CF 2 ) 2 CH 2 CH 2 Br 

CF,(CF 2 ) 3 CHaCH 2 Br 

CF 3 (CF 2 ) 5 CH 2 CH 2 Br 

CF 3 (CF 2 ) 6 CH 2 CH 2 Br 

CF 3 (CF 2 ) 7 CH 2 CH 2 Br 

CF 3 (CF 2 ) 9 CH 2 CH 2 Br 

CF 3 (CF 2 ) n CH 2 CH 2 Br 

BrCH 2 CH 2 CF 2 CF 2 CH 2 CH 2 Br 

BrCHaCH 2 (CF 2 CF 2 ) 2 CH 2 CH 2 Br 

BrCH 2 CH 2 CCFaCF l ) 3 CH 2 CH 2 Br 

BrCH a CH 2 (CF 2 CF 2 ) 4 CH 2 CH 2 Br 

BrCH 2 CH 2 (CF 2 CF 2 ) 6 CH 2 CH 2 Br 

BrCH 2 CH 2 (CF 2 CF 2 ) 6 CH 2 CH 2 Br 

CCF 3 ) 2 CFCCF 2 ) 4 CH 2 CH 2 I x& 
Br, (CF a ) 2 CFCCF 2 ) 6 CHaCH 2 I X(i 
Br, (CFa)aCF(CF 2 )sCHaCH 2 I 
Br, CF 3 (CF 2 ) 2 [CF 2 CF(CF 3 )] 2 CH 2 CH 2 I JfcJi 
Br CF 3 (CF 2 ) 2 [CF 2 CF(CF 3 )] 3 CH 2 CH 2 I 
Xti Br mt^iOt^So 

H(CF 2 CF 2 )mCH 2 CH 2 I 
Br,Cl(CF 2 CF 2 )mCH 2 CH 2 I ^tf Br j&tf 
Br(CF 2 CF 2 )m-CH 2 CH 2 I Atjf Br £#-f*o *T/W 

it & VI Sfc/a C/mmHg 

CF 3 CH 2 CH 2 I 90/760 
CF 3 (CF 2 )aCH 2 CH 2 T 62/100 
CF 3 (CF 2 ) 3 CH 2 CH 2 I 138 °-140°/760° 

CF 3 (CF 2 ) B CH 2 CH 2 I 180V760 
CF 3 (CF 2 ) 6 CH 2 CH 2 I 73 °/8 

CF 3 CCF 2 ) 7 CH 2 CH 2 I 65-66° 
CF 3 (CF 2 ) 9 CH 2 CH 2 I jfe^ 82-83° 

ICH 2 CH 2 CF 2 CF 2 CH 2 CH 2 I gfe£ 112.5-113.5 
CF 3 (CF 2 ) 2 CH 2 CH 2 Br 97. 8/747 

BrCH 2 CH 2 (CF 2 CF 2 ) 2 CH 2 CH 2 Br 

53.6-64.6 

BrCH 2 CH 2 (CF 2 CF 2 ) 3 CH 2 CH 2 Br 82/1.0 
mm F(C n F 2n ) CH 2 CH 2 I ii Haszeldine $ 
(I. Chem. Soe. ,2856 C1949) ; 3041(1950) ^J>* Park ^ 
(J.Orgr. Chem., 23. 1166(1958) 0^^(CJ:Ot^ SjJt?^ 

»3fiLf#5 0 a^Oflffi<D^b«V F(C n F 2n )I 5r 
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HaszeldineCNeture, 16^ 139(1951)], Hauptsrhein^ 
[JACS,79,2549 (1957)] X\t Lezerte 1$ * Sf ftft 
583873] 0*»cJtO-C«&L»*. frit® 
ICH 2 CH 2 (C n F 2n ) CH,CH a I li Brace *Jfr$ffif 90911 
(1961^2^ 23 B JgfcH)>&0' 57388(1960 5- 9 21 B&fcfj 
jfr'aj 1961 ^6^9 B) <D%mz X * KC„P fe )I £ u 
^i^iaotibtiic Kfctt l(C B Pi„)I «1WE 
Haszeldine <D;£i£ (Nature) K Jt O T f§ & *i 5 &<( btt 

F(C„F 2n )CH 2 CH 2 Br jfttf 

BrCH 2 CH 2 (C n F 2n )CH 2 CH 2 Br « Smelty 
0^(^^36706,1960 ^6 H 17 B«fl0fcJt «U 

F(C n F 2n )Br £ Br(C„F 2n )Br * u > Izto*. 
ZZt\C£lX&btL So "»£jSWb«F F(C n F 2n )Br t 
Br(C n F 2n )Br |* Haupt srhein ($ (D & [J ACS 80 
851(1968)]XiifJgB Lezerts ©^fcfefc JtOT f»&*t*. 

v*&#1££%#o-£ti&ib»0o &«£g&&-£*r+S&* 
ffl**^<b#«i, MAt*tf i; >' yRrJZtKomeMt&ito® 

+ yhWt+ ^+lMs Kt»5fifJftSPK, MBit* T*»jA|fc, 
**^'J/H8, a — jr-asirT ? >J ^ ° h Vgfc* * {T 

> >'ym. mi&ms t&wwl* 

Sfc* x-cijxK> T-tf-7-fv§*, -±'<*vWt* 

t7hxi, 7xr;^ 4-7* I'M, 7*-A 

K, -fy^^-^i, f/u7ir-/^ ^p^SMSrK, 
h A<f /vWL* MJ / 'J y hR, h 'J / <>'y&„ 

**«J*Hk ^-7 (i f 4 jri>- 1,8)^0 ztif&or 

i&Ml Lxmmxz 7/U=* -^^ii25C Icft-Cft 17.5 
<o3r^£-fs : n-ri/ur/^-/^ n— - ^^r^ 

n-yu > n — ^ ;f/VT^3 -;K sec— -f+j\,Ti\,^i - 
n-/^r^3-;u, < y -f+tVTtV* -/Ktert— 
^^T^a -/K < y — T $ ^7^3 tert— T i ;P 
T^=-^ n— ^s^f — >K *■< y s^ur^u^ - 

A, a-yxs/pxf/ur^a-^ 0 — y ^ - /U ^ + /V 
n-Kf^/l/T^a-;^ n-f (»7f^/VT^3- 
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2 9 J — /U> 3 -/K4— -s-/^/ -/^ 

2 t^ir/-^^ s—**yjt/-;\, % Z—t+, v ^ y9 

J -)\,— 3^ A-As F')xf-/^/ut'/- 

3-;&o:4-*** J -/K 2-, 3-^4-, 5 — 
&tX6 — ^^-^—1— ^^^r / 2— y 3— ^tO'4 — 

* — 4 *?9/-A,^ 1,2,3,4— -f- h 7 b Kn-2- 

2— 1— ^^-9-/ -/U^o Mi2<D|& 

•Clt 25tJ *C»-Cl7.6jaT©««*%r5fiftS.' iO^/U- 

Mx-h* 0 ffimoti&wii zti&oTJU-* -j\,t<om'&y}i 
ttnmtui.BULTizitt ztcbit* temvmzt^ m 

K^o^< > WM5#l7.5jUT-e$>3 4- u7 

17. swjbo^^^^rt 5 & & ix» nm^^^-f ^ |cO 

Ic-c^gESftSo 3ftlWI(il7.6WToilMSr#-f sr 
. ^3-^^805^ia±oiKa|55r^^4it^ wtiot?* 
So ^#JYtt> l7.61U±cD^^$f^r-fs^^y -A^Sft 
^^50%oiK^^^^sc tfc^-f-o MTli«'RV4K 
Sr#«-f S £ t tfr - ,v\ztilrf^x$ih c t ^^Tsk-f- 

Ejscii i25-2oor: fc*-ca«ee£E*Tui-cf?h*i*. 

ffl«i?»«oftqWwioxi-30»5Fffl!£rS-f So 

So -«Wfcv**«»*&fiii4^1fW±k:*&*Ki5l» 
IB h S 03»s« i> X v»o 

MA IX CF,(CF 4 ) 7 -CH S CH,I 
Xli ICH.CH^CF^CH.CHJI^L-C ^. 

yflstoMfc MAW 

CF 3 (CF 2 ),CH 2 CH 2 I, CF 3 (CF 2 ) 6 CH 2 CH 2 I ^ rjr 
CF 3 (CF 2 ) 9 CH 2 CH 2 I,. tc**L-C*|i3«fc ^t^5, 
^»x^f;KO^ < coffin, »lC«ttAO*«^J«35 

^-f SEE^3ici«ASi i-e&So ^<*y • h 9 \s--f 
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#JKW*b1f*:K 3**^^4^ jfiSSfcttfflSfl* 

4&^«, 8o%*, m49o%%mx.z>o to^m^u^ 



IS 



#1 



1 — — / 
1— -/W 



14.4 
12.5 
9.8 



ft*x * CF 3 (CF 2 ) 7 CH 2 CH 2 0 2 CC(CH 3 ) = CH 2 , 
Ji 4. OmmHg 4>£E;bfc:K»*&flMC 118-1221? £*r-fS £ 
Ot'iO/; 9 tU7^ vSQMgttK CF a (CF f ) 7 CH:=CH„ 
li 760mm K^tf* «jA 146^-16013 ^t^O 

7.2S50 1H, 1H.2H, 2H— ^7**t1j — 7jV*,V— 
1—3 - Kt'Tj >\ 3.4Si5(7)^7fc^ £ ^ 'J iVW. ^'J^i*, 
0.1gJ5O^-< V* * / Vt 26 050^3 T i /i/T^ =J-;v 
(26t3©»SW*15.60) £©fi^fc*fi»tf+fcAft, 
•Sr?*^4'^a^-C2(l$^200t; fcjMftLfc. ^fbTJ'J^A 

^«»^J:o^»*tt«Sr3K«L-t:«i* 875Ko*^^/^ 

cf 3 (cf j ) : ch 2 ch 2 o 2 cc(ch 3 )=ch 2 *&tz. mm 

o^ffc«i>95%-r?&o/- 0 

35.5gB<DlH, 1H.2H, 2 H— h 'J f^7/Vt^-l- 
3- K— >\27.1gp©£Jil§j8^ h 0 £200g&CD 

f3r our^a-^i 8 «FiHi80t; lcJn»L 



* *J 



25Cicjm* 
^ M 3* 

24.3 
7.39 
37.6 



60SJO 1 H, 1 H, 2 H, 2 H— h ') <r * 7 >\> 1 — 



7.2gRO 1 Hi 1H, 2H, 2h • x * — 

1 — 3 - V*r1lV s 3. 4 f&O^TfC / 9 9 *) \) ^ A % 



R f£ J& 
CT3) 

176 

135 

136 



Js[ E£ B3f f§! 
(BIB) 
2 

9.5 
9.5 



^ <b m 

96% 



91% 



6 c h 5 co 2 ch 2 ch 2 (cf 2 ) 6 cf 3 48% ommmtmz. 

n-C 86% OWlCt^?^/; i t fc^Lfco 

7.2 ®cd 1 H f 1 H,2H,2H 7* 9 7 1— 

3- K-f* 'A 3.7g&«D&7K,< * * U ^RiJ -^*7^ 0.1 
8&<7)'> < Y*>*c / Vh 26gft«D^3 T 5 /UT/W 

S£-«i*i4oc *cn-c6^iaiDj»Lfc, mm^xoxmt 

'J ^^^^i^*O^^M@t-CiR^ 81% <r>i*x;K 
CF 3 (CF 2 ) 7 CH 2 CH 2 0 2 CC(CH 3 ) ==CH 2 

^b«JOK-fb*{i79%-c^ofc 0 

7.2^<OfJI2t|S)U^b^ 4.3S5e>^7jC 'J^K 

K 'J *> 0.ifpo^>-< + / xi 25gj5on— r 
T^=r-^tOS^«|^140t3 (cfct 6B#fSIAnflftLfco ^ 

\z.n*tz x-xt* <o^{t 84% t- 

1 a^: ©«-&WS:J6DJKiL-C*l5©»IR«r»fc 0 - 



140 
160 
136 



. mm) 

6 
3 



IE it ? 
>90% 
>90% 
100% 



3i X ^r vu 
4X 45 



58% 
26% 



3- K — 26gSOM7lC^ 9 9 U /U^TJ 'J *7 1 

S^%)^6B#rai80t; ^5tt:i£^^^lc-t:J!iu^t/cp K 

fcm-i&zm*&tx&&. torn, m&ttmit-eh^tzo & 

S#<b?tL^io 
SS7^ ' 

43% o C 6 F 13 CH 2 CH 2 I, 34% co C a F l7 CH 2 CH 2 I frxf 
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23^ O C 10 F 21 CH 2 CH 2 I (^ffiSJ|^lp)0«#«l 907 
372 g&O**** * 9 ij /Ug** ij«> i,i 1500ffl5o8*3 T 5 >\> 

0 * * * 'J ^^eS^C10mmHgEE^J-Jt^^^70^ 
Mfc« RSfi^ny WbW X(C n F ln )CH 2 CH 2 Y o» 

Z(C n F 2n )CH 2 CH 2 0 2 CR 

F(CP 2 ) n CH 2 CH 2 0 2 CC(CH 3 ) = CH 2 

**l«ii*BB»fF 2803615 Ojfcj&li H-^fc-Cfcffl 3 

Srf»#IXiiS(Bai U-C«fflL»*. Park $ [i.Org. 
Chem., 23, 1166(1958)] (c J: OX^WE^ tttzft ♦? , **t 

^lr*rfL;tsr^=r-/i, F(C n F 2n )CH 2 CH 2 OH #t>* 

HOCH 2 -CH 2 (C n F 2n )CH 2 CH 2 OH IztaX&MtZ £ t 
®, fc'n ^ ij -V h®?^0iP^^lr^^||K03i^^yKi 

1 X(C n F 2n )CH 2 CH 2 Y <D|ft5££*r-f * '> * y y<ttt*r 
Z(C n F 2n )CH 2 CH 2 0 2 CR 

-fb-T?)^i& [{BU Xltftttt CH 2 CH 2 Y i;6>P>fr!> 
Y t Kg. tfrbKbZKftmt RC0 2 CH 2 CH 2 — 
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l-ttl6-c*5]Wjfc#asu, Apyvftu 
X(C n F 2n )CH 2 CH 2 Y 

^7^* 'j^K*^.t:vK« M0 2 CR[(au Miir/u 

* »jaH-e*SU#fc, 26t:^2^-Cj^l7.6lUToiSia 

2ooc <oKfcmm\z nx^ m~ft30B3FEigeEE;fcT 

Z(C n F 2n )CH 2 CH 2 0 2 CR fcEHXt" 

2 X(C n F 2n )CH 2 CH 2 Y 
P(CF 2 ) n CH 2 -CH 2 I f*, 9 n 6 -12 X$> Z 
©SB l^gBifc ©;*£<> 

3 Tfr-h U &® fc/urf MO a CR til* 9 9 'J 

* 'j ^^-efe^i ^^<D^i^xii^2^fBe<o^ife 0 

X-(C n P 2n )CH 2 CH 2 Y 
Z(C n F 2n )CH 2 CH 2 0 2 CR©Jft5£&;£ 

1 X(C n F 2n )CH 2 CH 2 Y 
0BLXH:#*XI± CH 2 CH 2 Y,Y (i££Xttft&n 

M0 2 CR 

({BLMiiT;^ 'JjfeK, RC0 2 ii*y^(i.i-:ij ^/u 

* y*r«tl*© l loMttBl^o/xi^£.) 

Z(C n F 2n )CH 2 CH 2 0 2 CR 
CfflLZH»*XJl RC0 2 CH 2 CH 2 -|g, nHWIBi 

^/ * a t- a, $r IsJ 1R -f a £ t * 49 ® i + ^ 
X(C n F an )-CH 2 CH 2 Y 

Z(C n F 2n )CH 2 CH a 0 2 CR 



